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
$OPRVW DOO RI WKH FXUUHQW DQG SDVW IOH[LEOH SDYHPHQW GHVLJQ PHWKRGV GHWHUPLQH WKH IDWLJXH OLIH E\
FRQVLGHULQJ WKH WHQVLOHVWUDLQRUVWUHVVDW WKHERWWRPRI WKHDVSKDOW OD\HUV $JHQF\7KH\VHHWDO
 7KHVH PHWKRGV DVVXPH WKDW IDWLJXH FUDFNV DUH LQLWLDWHG DW WKH ERWWRP RI WKH ERXQG OD\HUV DQG
SURSDJDWHXSZDUGVXQWLOWKHVXUIDFHRIWKHSDYHPHQW,WLVDVVXPHGWKDWWKHPD[LPXPWHQVLOHVWUDLQRFFXUV
DWWKHEDVHRIWKHERXQGOD\HUVGLUHFWO\XQGHUWKHORDGDQGWKHPD[LPXPFRPSUHVVLYHVWUDLQLVDWWKHWRS
RI WKH SDYHPHQW XQGHU WKH ORDGLQJ 3HUUHW   +RZHYHU WKH LPSDFW RI WRSGRZQ FUDFNLQJ LV
EHFRPLQJPRUH ZLGHO\ UHFRJQLVHG DQG KDV EHHQ WKH VXEMHFW RI DSSOLHG DVSKDOW UHVHDUFK %DODGL HW DO





GLVWULEXWLRQ LQ WKH XQFUDFNHG SDYHPHQW VWUXFWXUH DQG VXSHULPSRVHG WKH HIIHFW RI WKH FUDFN XVLQJ D
*UHHQ¶VIXQFWLRQDSSURDFK7KH\IRXQGWKDWWKHKRUL]RQWDOFRQWDFWVWUHVVSURGXFHGKLJKKRUL]RQWDOWHQVLOH





0\HUVDQG5RTXHH[SDQGHG WKLVDSSURDFKE\XVLQJD)(DQDO\VLV WKDWXVHVPRUHUHDOLVWLF WKUHH
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$QDO\WLFDOVROXWLRQVIRUFUDFNHGVWUXFWXUHVRQO\H[LVWIRUDOLPLWHGQXPEHURILGHDOLVHGVWUXFWXUHVVXFKDV
LQILQLWH SODWHV ZLWK FHQWUDO FUDFNV 3UDFWLFDO HQJLQHHULQJ SUREOHPV RQ WKH RWKHU KDQG OLNH DPXOWLOD\HU



















QRW VXFFHVVIXO DV WKHVH HOHPHQWV FDQQRW DFFXUDWHO\ UHSUHVHQW WKH VLQJXODULW\ HYHQ ZLWK KLJKO\ UHILQHG
PHVKHV DQG KLJKHU RUGHU SRO\QRPLDO HOHPHQWV 7RQJ DQG 3LDQ  7KH QH[W VROXWLRQ ZKLFK ZDV
GHYHORSHGZDVVSHFLDOHOHPHQWVWRUHSUHVHQWWKHVLQJXODULW\7KHLGHDEHKLQGWKHPHWKRGZDVWRFRPELQH
WKH DQDO\WLFDO VROXWLRQ ZKLFK LV DFFXUDWH QHDU WKH FUDFN WLS ZLWK WKH ILQLWH HOHPHQW VROXWLRQ ZKLFK LV
DFFXUDWH HOVHZKHUH 7KHUH ZHUH QXPHURXV W\SHV ZLWK GLIIHUHQW VKDSHV VRPH ZHUH FUDFNHG DQG RWKHUV
XQFUDFNHGZLWKWKHFUDFNWLSORFDWHGDWRQHRIWKHLUFRUQHUV%HQ]OH\:DOVK%\VNRY

7RRYHUFRPH WKHSUREOHPVRI WKHFRQYHQWLRQDODQG VSHFLDO HOHPHQWV DQRWKHU VLQJXODUHOHPHQWFDOOHGD
TXDUWHU SRLQW HOHPHQW ZDV GHULYHG %DUVRXP  +HQVKDOO DQG 6KDZ  7KH43 HOHPHQWV DUH






















WLS ,Q4 IRU ȕ/ WKH OHQJWK RI WKH43( LV GHILQHG DV  DQG/ LV WKH OHQJWK IURP WKH FUDFN WLS WR WKH
RXWVLGHRI WKH WUDQVLWLRQDOHOHPHQW7KH WUDQVLWLRQDOHOHPHQWVPLGVLGHQRGHVZHUHDGMXVWHGDV WR UHIOHFW
WKHVTXDUHURRWVLQJXODULW\RQWKHVWUHVVDQGVWUDLQVDWWKHWLSRIWKHFUDFN7KHPHVKRXWVLGHWKLVLVWKHQ
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7KH WKLFNQHVVRI WKH OD\HUV LVEDVHGRQFRQYHQWLRQDOGHVLJQRISDYHPHQWV7KHDVSKDOW OD\HU LVPP













FRQMXQFWLRQZLWK D V\PPHWULFDO ODWHUDO IRUFHRI N3D DSSOLHGDW WKH HQGVRI WKH FRQWDFW DUHD DQG WKH
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7KHDQDO\VLVZDVUXQDVGHVFULEHGHDUOLHUDQGWKHUHVXOWVZHUHSORWWHGRQWZRVHSDUDWHJUDSKVWRKLJKOLJKW
WKHYDULDWLRQRI6,)ZLWK WKH ORFDWLRQ DQG W\SHRI ORDGLQJ7KLVZDVGRQH IRU ERWKPRGXOXV UDWLRV WKH
+LJK 5DWLR UHIHUV WR WKH FRPELQDWLRQ RI DQ DVSKDOW PRGXOXV RI 03D DQG VXEEDVH PRGXOXV RI













FUDFN7KHPPGLVWDQFH IURP WKHFHQWUHRI ORDGLQJ WR WKHHGJHRI WKHFUDFNDOLJQV WKHHGJHRI WKH
ORDGHGDUHDDQGWKHHGJHRIWKHFUDFN$WWKLVGLVWDQFHWKHORDGLQJFKDQJHVIURPLWVPD[LPXPRIIRU
WKH XQLIRUP ORDGLQJ ORZ UDWLR  IRU WKH VKHDU DQG XQLIRUP ORDGLQJ ORZ UDWLR WR  DQG 
UHVSHFWLYHO\ 7KH GLIIHUHQFH EHWZHHQ WKH WZR ORDGLQJ W\SHV LV DW LWV JUHDWHVW DW WKLV UHDGLQJ 7KLV ZDV
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7KHWUHQGVIRUWKH+LJK5DWLRDVIRUWKH/RZ5DWLRDUHODUJHO\WKHVDPHKRZHYHUWKHPDJQLWXGHRIWKH
YDOXHVDWHDFKSRLQWLVKLJKHUE\DURXQG7KLVVKRZVWKHLQIOXHQFHWKDWWKHUDWLRRIWKHVXEEDVHDVSKDOW
PRGXOXVKDVRQ WKHYDOXHRI WKH0RGHRQH6,)7KLV LVDOVRSDUWLFXODUO\VWULNLQJDV WKHPRGXOXVRI WKH
PDWHULDOEHLQJFUDFNHGGRHVQRWFKDQJHLWLVWKHVXEEDVHPRGXOXVWKDWYDULHV,WVKRZVWKDWWKHEHKDYLRXU
RI WKH FUDFN WLS LV LQIOXHQFHG E\ WKH RYHUDOO EHKDYLRXU RI WKH SDYHPHQW OD\HUV DQG QRW MXVW WKH DVSKDOW
OD\HU(YHQZLWKWKHFKDQJHLQUDWLRWKHHIIHFWRIWKHW\SHRIORDGLQJKDVRQWKH6,)LVEURDGO\WKHVDPH






7KLVIDFWRULVPXFK OHVV WKDQ WKH.,6,)YDOXHVUHSRUWHGLQ)LJXUHIRUERWKWKHKLJKDQGORZPRGXOXV
UDWLRVDQGKDVDGLIIHUHQWWUHQGZLWKGLVWDQFHIURPWKHFUDFNWLS7KHORDGLQJVWDUWVDWWKHIXUWKHVWGLVWDQFH
DQG WKHQ LQFUHDVHV WRDQG WKHQ UHGXFHVEDFNGRZQXQWLO LWKLWV LWVPLQLPXPYDOXHDWDWD
GLVWDQFHPPIRUWKHORZUDWLRYDOXHV7KH6,)IDFWRUVIRUERWKWKHORDGLQJVFHQDULRVVKRRWVXSWR
DQG IRU WKHXQLIRUPDQG VKHDULQJ ORZ UDWLR ORDGLQJ UHVSHFWLYHO\ ,QWHUHVWLQJO\ WKH.,, 6,) IRU WKH
XQLIRUP ORDGLQJ DW WKLV GLVWDQFH LV JUHDWHU WKDQ WKH VKHDULQJ DQGXQLIRUP ORDGLQJ7KH KLJKHUPRGXOXV


































x 7KH YDULDWLRQ LQ WKH VXEEDVH PRGXOXV DQG E\ FRQVHTXHQFH WKH UDWLR LQ VXEEDVH PRGXOXV WR
DVSKDOWPRGXOXVKDVDUHODWLYHO\ODUJHLQIOXHQFHRQWKH6,)YDOXHIRUERWK0RGHRQHDQG0RGH
WZRFUDFNLQJ6,)







PRGH RQH DQG WZR FUDFNLQJ 6,)¶V 7KH DQDO\VLV JLYHV D JRRG LOOXVWUDWLRQ RI WKH YDULDWLRQ RI 6,)ZLWK
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+LJKZD\ $JHQF\ 'HVLJQ 0DQXDO IRU 5RDGV DQG %ULGJHV 9RO 9ROXPH  6HFWLRQ  3DUW 
3DYHPHQW'HVLJQSS3DJHV
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 6WDWH RI WKH $UW 5HSRUW RQ WKH 3UHGLFWLRQ RI 6XUIDFH,QLWLDWHG
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